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Sir: 

A Certificate of Correction under 35 U.S.C. 254 is hereby requested to correct Patent Office 
printing errors in the above-identified patent. Enclosed herewith is a proposed Certificate of Correction 
(Form No. PTO-1050), copies of four previously submitted replacement drawing sheets containing Figs. 1- 
4, and documentation in support of the proposed corrections for consideration. 
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undersigned attorney of record. 
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John P. Murtaugh, Reg. No. 34226 
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Enclosures: Form PTO/SB/44 
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with the United States Postal Service as first class mail in 
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P.O. Box 1450, Alexandria, VA 22313-1450 on the date 
indicated below. 
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Applicant: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Patricia Preikschat et al. 



Serial No.: 



09/904,993 



Art Unit: 1775 



Filed: 



July 13, 2001 



Title: 



CHROMIUM(VI)-FREE CONVERSION LAYER 
AND METHOD FOR PRODUCING IT 



Examiner: 



R. Koehler 



Docket No.: 



31716US1 



AMENDMENT A 



(Filed in response to Paper No. 7) 



Commissioner for Patents 
Washington D.C. 20231 

Sir: 

As set forth in the accompanying cover letter, this Amendment is being filed in 
response to the Office action mailed April 24, 2002. The period for reply expired on July 24, 
2002. Therefore Applicant hereby requests and petitions for a three (3) month extension of 
time to respond, up to and including October 24, 2002. 

Applicant has added 25 additional new claims to the application in excess of 20. 
Enclosed is a check to cover the $225 extra-claim fee and the $460 extension-of-time fee. 

Please amend the application as follows. 



VIA HAND -DELIVERY TO TECHNOLOGY CENTER 1700 
ATTN: Examiner Robert Kohler, Art Unit 1775 



I hereby certify that this correspondence is being hand -delivered to 
Technology Center 1700 at the U.S. Patent and Trademark Office to the 
attention of Examiner Robert Kohler in Art Unit 1775, on the date 
indicated below. 



Printed Name of Person Signing Certificate 



Date 



Signature 



Wf 9 20Ub 



IN THE ABSTRACT : 

Please cancel the pending abstract, and substitute the enclosed amended abstract 
therefor. 




New copies of Figures 1 to 4 are included in triplicate as color photographs in 
compliance with 37 CFR § 1.84(b)(2). A Petition Under Rule 1.84(a)(2) to accept color 
photographs and the $130.00 petition fee are also enclosed, together with black-and-white 
photocopies of the color photographs. 

New copies of Figures 5 to 36 are also being provided with a different identification 
key which clearly associates each profile with the proper element. The marker symbols in the 
key have been circled in red, as has a representative marker symbol on each line of each 
figure. The Examinees approval of these drawings is requested. 

IN THE SPECIFICATION : 

Please cancel the specification pages 1-23, and insert the enclosed substitute 
specification, pages 1-24, therefor pursuant to Rule 1.125(b). The substitute specification 
contains no new matter. One clean copy of the substitute specification is provided, as well as 
one marked-up copy showing the changes in the substitute specification relative to the 
specification as it stood immediately prior to this amendment. (The pagination of the clean 
and marked-up copies are different due to different fonts being used for each). 

IN THE CLAIMS: 

Please amend claims 1-11, 13-22, and 24-28 as follows. 

1 1 . (amended) A conversion layer comprising chromium(IH), said conversion layer 

2 being chromium(VI)-free, said conversion layer being a substantially coherent conversion 

3 layer on zinc or a zinc alloy, wherein even in the absence of silicate, cerium, aluminum and 

4 borate said conversion layer presents a corrosion protection of about 100 to 1000 h in the salt 

5 spray test according to DIN 50021 SS or ASTM B 1 17-73 until first attack according to DIN 

6 50961 Chapter 10; said conversion layer being hard and resistant to wiping. 
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09/904,993 
July 13,2001 



Art Unit: 1775 



Examiner: 
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R. Koehler 



Docket No.: 31716US1 



PETITION UNDER 37 CFR 1 .84^(2^ 
TO ACCEPT COLOR PHOTOGRAPHS 
(Filed in response to Paper No. 7) 



Commissioner for Patents 
Washington D.C. 20231 

Sir: 

Pursuant to 37 CFR 1.84, Applicant hereby petitions and requests that the Office 
accept color photographs in the above-identified case. The $130.00 petition fee is included. 
The conditions for accepting color photographs have been met. Three copies of each color 
photograph are included developed on A4-sized paper in compliance with Rule 1 .84(e)-(f). 
Black-and-white photocopies of the color photographs are also included. 



VIA HAND-DELIVERY TO TECHNOLOGY CENTER 1700 
ATTN: Examiner Robert Koehler, Art Unit 1 775 

I hereby certify that this correspondence is being hand -delivered 
to Technology Center 1700 at the U.S. Patent and Trademark 
Office to the attention of Examiner Robert Kohler in Art Unit 
1775, on the date indicated below. 



Printed Name of Person Signing Certificate 



Date 

I 



Signature 



Color photographs are necessary in this case to compare the colors of the inventive 
coating and other prior art coatings. The discussion in the specification comparing the 
various colors would be meaningless if the photographs were available only in black and 
white. 

If there are any fees required by this communication not covered by an enclosed 
check, please charge such fees to our Deposit Account No. 16-0820, order No. 31716US1. 



Respectfully submitted, 



PEARNE & GORDON LLP 




Steven J. Solomon, Reg. No. 48719 



526 Superior Avenue East, Suite 1200 
Cleveland, Ohio 44114-1484 
(216)579-1700 



Date: 
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The novel greenish chromate layer had a layer thickness of approx. 800 nm and was produced 
by a process not involving any chromium(VI) and could be proven to be chromium(VI)-free. 

The production method according to Example 1 for the novel, greenish chromium(VT)-free 
chromation is not very economical for conventional plants due to the relatively high 
temperature of the process solution. Further theoretical reflections concerning chromium(VI)- 
free chromate coating and further trials finally resulted in economical production conditions. 

Theoretical Reflections Concerning Chromium(VT)-Free Chromation 

Chromate coating of zinc takes place by the formation of a so-called conversion layer on the 
zinc surface, i.e. the zinc surface chemically reacts with the chromate coating solution and is 
converted into a chromate layer. The formation of conversion layers is a dynamic process 
beyond chemical equilibrium. In order to describe the underlying processes, one must 
therefore employ chemical kinetics. By the especially established kinetic model it was 
possible to obtain starting points in order to optimise the present invention. 

Conversion layer formation in a chromium(IH)-based chromate coating solution may be 
described by means of two reaction equations: 

I Elementary zinc passes into solution due to acid attack: 

Zn + 2H + ^ Zn 2+ + H 2 

II and precipitates on the zinc surface as zinc chromium oxide together with chroniium(III): 

k 2 

Zn 2+ + xCr(m) + yH 2 0 -» 6 ZnCr x O y + 2yH* 

The kinetic model must encompass differential equations for the concentration developments 
of Zn 2+ , H+, Cr(III) and for the thickness growth of the ZnCrO layer. In the reaction rate 
starting points it was taken into consideration by inserting the term l/(T+pi -IriznCiq) 2 that 
Reaction I is increasingly slowed down by the growing passive layer, pi is a measure for 
tightness of the layer. 



-13- 



J 



dc. 



dT = k l* C H + /(I + Pi X m ZnCrof 

-k 2 x x c Crim) + £ 3 x c„ + x tanh(/> 2 x 



Reaction I 
Reaction II 
Mass. transfer 



-2*, x C/r /(l + /?, x ) 2 

+2y*2 x c zn>+ x c cr ( zj7) - 2 J^3 x V x tanh(;? 2 x m^oo) 



Reaction I 
Reaction II 
Mass transfer 



ir 1 = - J* 2 x ^ x c cr ( ///) + x c H + x tanh(j9 2 x /w^^ ) 
+k T x (c 0Cr(///) — c Cr(///) ) 



Reaction II 
Mass transfer 



l^^2 x S,- x c c. ( /7/) " K x V x tanh(p 2 x m acw? ) 



Reaction II 



The term tanh(j>2. x m^croi) ? represents the indispensable precondition of reverse reaction II, 
namely the presence of ZnCrO. The tanh function provides for a smooth transition from 0 to 
1, which may be adjusted with p2- The differential equation system was resolved numerically 
by means of a computer. As a result, the layer thickness developments and the concentration 
developments over time were obtained. As starting values for time to = 0 there were 
employed: 



10 



Co,Zn2 
C0,H + 
Co,Ci{III) 
nio,ZnCrO 



0 

10-2 mol/1 
0.5 mol/1 
0 



(pH 2) 



15 In Fig.38 the layer thickness developments for various values of the rate constant kj are 

represented. For good corrosion protection, the passive layer should have maximum possible 
thickness and at the same time compactness. 

Fig. 38 shows a computer simulation of the kinetic model for chromate coating of zinc for 
various rate constants. 

20 

The faster the initial dissolution of zinc (rate constant ki) is and the faster the dissolved zinc 
precipitates with the chromium(III) (rate constant k 2 ), the thicker the chromate layer will 



acids, siccatives, dispersing agents, organic polymers, diois, triols, monocarboxylic 
^"g^cids, carbon black, metal chromogenic agents, glycin, and cobalt siccatives. 



Claim 37 (previously presented): A conversion layer according to claim 1 , 
having a chromium index greater than 10, the chromium index being defined as the 
average chromium content in said conversion layer greater than 1% chromium, 
multiplied by the thickness of said conversion layer. 

Claim 38 (previously presented): A conversion layer according to claim 3, 
wherein said anions include an anion selected from the group consisting of halide 
ions, sulfurous ions, nitrate ions, phosphoric ions, diphosphate ions, linear and/or 
cyclic oligophosphate ions, linear and/or cyclic polyphosphate ions, hydrogen 
phosphate ions, carboxylic acid anions, and silicon-containing anions. 

Claim 39 (currently amended): A conversion layer according to claim 3, 
wherein said additional metal compounds include at least one 1- to 6-valent metal 
compound selected from the group consisting of compounds of Na, Ag, Al, Co, Ni, 
Fe, Ga, In, lanthanides, Zr[[;]L Sc, Ti, V, Cr, Mn, Cu, Zn, Y, Nb, Mo, Hf, Ta, W. 

Claim 40 (previously presented): A method according to claim 7, said metal 
surface being zinc or a zinc alloy. 



Claim 41 (previously presented): A method according to claimArsaid chelate 






IB 
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ligands being selected from the group consisting of dicarboxylic acids, tricarboxylic 
acids, hydroxycarboxylic acids, maleic acid, phthalic acid, terephthalic acid, tartaric 
acid, citric acid, malic acid, ascorbic acid, acetylacetone, urea, urea derivatives, and 
mixtures thereof. 

Claim 42 (previously presented): A method according to claim 9, said 
complex ligands being selected from the group consisting of -NR2, -PR2, and -SR 
compounds, wherein R is H or an organic radical, phosphinates, phosphinate 
derivatives, and mixtures thereof. 

Claim 43 (previously presented): A passivation bath according to claim 15, 
wherein said chromium (III) is present in a concentration of about 10 g/l to 30 g/l. 



wherein said additional metal compounds are selected from the group consisting of 
1- to 6-vaier^yalent metal compounds of Na, Ag, Al, Co, Ni, Fe, Ga, In, lanthanides, 
Zr, Sc, Ti, V, Cr, Mn, Cu, Zn, Y, Nb, Mo, Hf, Ta, and W; 

said anions being selected from the group consisting of halide ions, sulfurous 
ions, nitrate ions, phosphoric ions, diphosphate ions, linear and cyclic 
oligophosphate ions, linear and cyclic polyphosphate jons, hydrogen phosphate ions, 
carboxylic acid anions, and silicon-containing anions; 

said silicic acids being colloidal or disperse silicic acids; 

said chromogenic agents including metallic chromogenic|f5g^ptSu^ 




Claim 44 (currently amended): A passivation bath according to claim 18, 
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said chromium(lll) being present in said passivation bath at least in part as a 
chromium(lll) complex having ligand replacement kinetics more rapid than the 
fluoride replacement kinetics in chromium(lll)-fluorocomplexes. 

Claim 64 (previously presented): A method according to claim 20, said 
chromium(lll) being present in said passivation bath at least in part as a 
chromium(lll) complex having ligand replacement kinetics more rapid than the 
fluoride replacement kinetics in chromium(lll)-fluorocomplexes. 

Claim 65 (previously presented): A conversion layer according to claim 24, 
said chromium(lll) being present in said passivation bath at least in part as a 
chromium(lll) complex having ligand replacement kinetics more rapid than the 
fluoride replacement kinetics in chromium(lll)-fluorocomplexes. 



^ Claim 66 (new): A conversion layer comprising chromium(lll), said conversion 
layer being chromium(VI)-free, said conversion layer being a substantially coherent 
conversion layer on zinc or a zinc alloy, said conversion layer having a thickness of 
about 100-1000 nm, said conversion layer presenting a corrosion protection of about 
100 to 1000 h|pthe salt spray test according to DIN 50021 SS or ASTM B 117-73 
until first attack according to DIN 50961 Chapter 10. 

Claim 67 (new): A conversion layer according to claim 66, wherein said 
conversion layer has across the conversion layer thickness a chromium content 
greater than about 1 %, in relation to zinc and chromium in the conversion layer and 
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Claim 75 (new): A conversion layer according to claim 66, having a chromium 
index greater than 10, the chromium index being defined as the average chromium 
content (chromium/(chromium + zinc)) in said conversion layer greater than 1%. 
chromium, multiplied by the thickness in nm of said conversion layer. 

Claim 76 (new): A conversion layer according to claim 66, said conversion 
layer being transparent. 

Claim 77 (new): A conversion layer according to claim 66, said conversion 
layer being iridescent. 

f^' es/J \ Claim 78 (new): A conversion layer according to claim-66-, said chromium(IU) 

*7*7 being provided via a chromium(lll) complex having ligand replacement kinetics more 
rapid than the fluoride replacement kinetics in chromium(lll)-fluorocomplexes. 

Claim 79 (new): A conversion layer according to claim 66, said conversion 
layer having a chromium-rich zone with greater than about 20% chromium, in 
relation to zinc and chromium in the conversion layer. 
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